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(57) Abstract 

Tie invention telates to . method In gW 
switched data nnmission between » wmtecom— 

2 r B iv?£ and the selected connection state is set to 
the wSs communication device (MS) and to the packet 
wifchfng controUer (SGSN), In addition said connection 
mws are denned in the method to be: a ready sate (303), in 

"a transition from the ready state (303) .s conducted 
and in which data transmission connection packets to be 
transmitted or received are waited for. 
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The present invention relates to a method according to the preamble of 
the appended claim 1 for setting up a connection state m a packet net- 
work to a system according to the preamble of the appended clam 11 
ZTxo a wireless communication device according to the preamble of 
the appended claim 23. 

Data transmission between different devices can be established in such 
a way that those communication devices between wh,ch data .to be 
transmitted at a given time, are connected for a time required n the 
r — ion. Thus, this so-called circuit-switched connection ,s 
effective until the user terminates the data transmissron. In such cases, 
m0 " I the communication time is P-sed feeding the commands give 
by the user and bnly a small share' of the time ,s used for the actua 
data transmission. This restricts, for instance, the maximum number o 
imuitaneous users o, the same application. Another alternative s o 
utilize so-called packet switched data transmission. Thus, data is 
ra smitted between communication devices in a packet format, 
whe etme time between packets is freetobe used by otber — , 
cation devices. Thus, the number of simultaneous use » ca be in- 
creased especially in wireless data transmission networks, such as 
SJL., because then the wireless communication devices in 
the area of the same cell can use the same transmission channeh One 
cellular system is the GSM system (Global System .or Mrt* « 
nication), for which a packet format data transmission semce GPRS 
General Packet Radio Senrfce) is developed. Fig. 1 1 presents in block 
rfianram the blocks essential for the operation of the GPRS system. A 
X swC controller SGSN (Serving GPRS Support Node con- 
trols the operation of the packet switching service on the cellular net 
work side The packet switching controller SGSN attends to the logging 
I n out of a wireless communication device MS, updating the loc. 
tion of the wireless communication device MS, and direohng he £m 
packets to right addresses. The wireless communication device MS is 
'connect- to a base station subsystem BSS via a radio interfac Urn 
(Fi g.1). The base station subsystem ,s connected to the packet 
switching controller SGSN through a BSS-SGSN interface Gb. In the 
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base station subsystem BSS, a base station BTS and a base station 
controller BSC are connected with each other with a BTS-BSC interface 
Ab.s. The packet switching controllers SGSN can communicate with 
other packet switching controllers SGSN by means of a gateway GPRS 
5 support node (GGSN). The GPRS system is described, for example in 
the draft proposals GSM 01.60, GSM 02.60, GSM 03.60 and GSM 
04.60. 

It is possible to divide the operation of both the wireless communication 
device MS and the packet switching controller SGSN into several 
layers, each having a different function, as presented in Fig 2 The 
International Standardisation Organisation ISO has developed an OSI 
model (Open Systems Interconnection) for grouping data transmission 
into different functional layers. This model contains seven layers which 
are not necessarily needed in all telecommunication systems The 
ayers are, listed from top to bottom: an application layer, a presentation 
layer, a session layer, a transport layer, a network layer, a data link 
layer, and a physical layer. 



20 



The transmission of the information to be transferred, such as control 
Signalling and data transmitted by the user, between the wireless com- 
munication device MS and the packet switching controller SGSN is ad- 
vantageously performed in the form of data frames. The data frame of 
each layer consists of a header field and a data field. Fig. 2 also pre- 
25 sents the structure of the data frames used in the GPRS system in dif- 
ferent layers. 

The information contained in the data field can be, for example infor- 
mation entered by the user of the wireless communication device or 
30 signalling data. In the following, the functions of the layers of the GPRS 
system will be presented. 



35 



In the data link layer the lowermost layer is a MAC layer (Media Access 
Control), which attends to using the radio channel in communication 
between the wireless communication device MS and the base station 
subsystem BSS, e.g. reserving channels in the transmission and re- 
ception of packets. 
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The data transmission between the base station subsystem BSS and 
[he oacke switching oontroller SGSN in the lowermost layer ,s con- 
ZX£ layer (data link layer,, usir, a data «r pro oco 
c such as the LAPD protocol according to the standard Q.921, a frame 
elai p <Z«. or the like. The L2 layer can else contain qualtty and 
olg data according to GPRS definitions The ^yer ^ fea- 
tures of the physical layer and the data l.nk layer of the OSI model. 

10 Above the MAC layer, there is a RLC layer (Radio Link Control) for the 
10 S- o. dividing the data frames established by the LLC ; layer £ 
rackets of fixed size, transmissible on the radra channel (PDU, Protocol 
Da UnJ and transmitting and retransmit them if necessary. The 
length of the packets in the GPRS system is the length of one GSM 
15 time slot (c. 0.577 ms). 

The LLC layer (Logical Link Control) provides a reliable dffi > transmis- 
lion I * between '.he wireless communication device MS and tt* 
nacke switching controller SGSN. The LLC layer, for example, adds 
debuggjdata to the message to be transmitted, whereby ,t ,s possib e 
2 correct incorrectly received messages and, , necessary the 
Issage can be retransmitted. In addition, data encryption and decryp- 
tion is conducted in the LLC layer. 

Protocol modifications, compression, and segmental! on or th e data to 
be transmitted, and segmentation of the messages transmitted from an 
upolr layer am performed In a SNDCP layer (Sub-Network Dependent 
ConveSnce Protocol). The structure o, the SNDCF .layer ,s a. pre- 
sented in Fig. 2. The SNDCP frame compnses a SNDCP header held 
and a SNDCP data field. The SNDCP header field consols of protocol 
da'a (Network Service Access Point Identity, NSAPI) and SNDCP con- 
tto SZ* as compression, segmentation and encoding detatto . 
The SNDCP layer functions as a protocol adapter between the proto- 
cols used^n th Jupper layer and the protocol of the LLC layer (data link 
35 layer). 
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The information to be transmitted enters the SNDCP layer from an ap- 
plication advantageously in data packets according to a protocol (PDP 
Packet Data Protocol), such as messages according to the X.25 proto- 
col or packets of the Internet protocol (IP). The application can be, for 
5 example, a data application of a wireless communication device a tele- 
copter application, a computer program which communicates with a 
wireless communication device, etc. 

The MAC layer, the RLC layer, the LLC layer, and the L2 layer contain 
10 features which are described in layer 2 in the OS. model The Ze- 
mentionec I layers and the layers described in the OSI model are not 
however, distinctly consistent. 

15 ITJ^- T !? ,ranS,erred ,0 ,hS LLC ,a * e '- in ^ LLC 

ins^ , " n ^ 10 ' rame - LLC h6ader ' ie,d '0^ 
nstance, of an LLC control element which defines the number of the 

rame and the type of the command (info, acknowledgement, request 
for retransmission, etc.). In connection with the login to the GPRS 
packet network, the wireless communication device sends an inlog re- 
20 quest message to the packet switching controller SGSN The packet 
switching controller SGSN can, on the basis of a wireless communica- 
tion device identification IMSI (International Mobile Station Identity) re- 
tneve information from the home location register HLR corresponding to 
the wireless communication device in question, wherein the packet 
25 switching controller SGSN can, on the basis of this data, select a tern- 
poraiy logical link identity TLLI for the data transmission connection If 
the wireless communication device has previously had a TLLI identifi- 
cation ,n its use, the wireless communication device transmits this in 
the request message, wherein the packet switching controller SGSN 
30 can place this identification again at the disposal of the wireless com- 
munication device, or allocate a new TLLI identification. The packet 
switching controller SGSN transmits the selected TLLI identification to 
the wireless communication device to be used in the data transmission 
between the wireless communication device and the packet switching 
35 controller SGSN. This TLLI identification is used in the data transmis 
sion to define which data transmission connection the message in 
question belongs to. The same TLLI identification is allowed to be used 
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in only one data transmission connection at a time. After the connection 
s terminated, the TLLI identification used in the connection can be allo- 
cZT* new connection which is being se, up. This ,s descnbed ,n 
more detail in the GSM standard 03.60. 

5 The cells included in the packet network are divided by the operator of 
fte natke network into routing areas, which can be used to dehne the 
o hTwirefess communication device MS. Each routing area 
location oi i m management func- 

10 Z7Z Z ation device, the aim is to maintain infor- 

10 1 o r location and connection state o, the wireless common - 
c^n devices in the operating range of the packet networt, Tho- 
rnton s maintained both in the wireless 

me oacket network, advantageously in the GPRS support node SGSN. 
,5 n th^GSM tstem, the base station connected to the wireless ; com- 
municafen device MS is changed when the cel. is changed In CDMA 
Code Division Multiple Access) cellular networks, the wireless 

— cat-ice MS a, a given time, compose a soiled a«- 
25 set. The movement of the wireless communication 

the packet network of the CDMA system can be concluded from 

alteration of these active sets. 

,n the GPRS system currently in use, the wireless 

of one cell, and the wireless communication dev.ee can both transm,. 
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and receive data packets. In the standby state, the wireless communi- 
cat, on device is connected to the mobility management of the packet 
network, wherein the wireless communication device cannot either 
transmit or receive data packets, and the location of the wireless com- 
5 mun,cat,on device is known by the packet network with an accuracy of 
the touting area only. The transition from the ready state to the standby 
state can be conducted, for instance, when a sufficiently long time has 
passed since the latest data packet was transmitted between the wire- 

1 n le$S H C ° mmiJnicalion *»*» ahd the packet network. This time is meas- 

10 ured advantageously with a ready counter. 

When the wireless communication device is moved, its location and 
status is updated with signalling messages transmitted in the packet 
network The wireless communication device is not, however, always in 
15 motion, but ,s, for example, in an office during a working day. Thus the 
updating signalling for the location of the wireless communication de- 
vice exerts an unnecessary load on the packet network and increases 
he power consumption of the wireless communication device In addi- 
tion, the transition from the standby state to the ready state requires 
paging signalling before packets can be transmitted between the wire- 
ess communication device and the packet network, which delays data 
transmission. y 
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One purpose of the present invention is to provide a method for setting 
up a connection state in the packet network, a system applying the 
method and a wireless communication device which can be used in it 
The present invention is characterized in what will be presented in the 
characterizing part of the appended claim 1. The system according to 
the present invention is characterized in what will be presented in the 
characterizing part of the appended claim 11. The wireless communi- 
cator, device according to the present invention is further characterized 

lT^tl be Pr6Sented in the cha ~ in 9 Part of the appended 
claim 23. The invention is based on the idea that the packet network is 
supplemented with a connection state, an extended ready state in 
which ,t is possible to set the wireless communication device connected 
to the packet network, especially when its location remains substantially 
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unaltered and when the wireless communication device has no data 
packets to transmit or receive. 

ZllT^*^**™™ ssiono. data packets, after wh,ch 
a new transmission is begun. 

ln me following, the invention will be desoribed in more detail with ref- 
erence to the appended figures, in which 

Fig . -j shows the logical structure of a GPRS system in a reduced 
20 block diagram, 

Flg . 2 shows the layer structure of the GPRS system and the data 
frame structure of the layers, 

Fio 3 shows a state transition diagram of the mobility manage- 
25 ^ menTconnection states according to an advantageous em- 
bodiment of the invention, and 

Fig 4 shows a wireless communication device according to an ad- 
30 vantageous embodiment of the invention. 

in the following, the invention will be illustrated by means of a packet 
changing the radio protocol of the lowermost layer. 
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The connection between a wireless communication device MS and a 
packet switching controller SGSN may have different operation modes 
such as a point-to-point connection (PTP), a point-to-multipoint-multi- 
cast connection (PTM-M), point-to-multipoint-group (PTM-G) etc A 
separate identification is allocated for each connection type between 

7 ,r cfol C0mmUniCati0n d6ViCe MS and the ? acket switching con- 
troller SGSN. According to current standards, the following different 
types are available in the GPRS system: 

Point-to-point connection (PTP) uses an individual TLLI 
identification in communication between the wireless com- 
munication device MS and the packet switching controller 
SGSN. 

Point-to-multipoint-multicast integrated service (PTM-M) 
uses an IMGI identification (International Mobile Group 
Identity) reserved for communication between the wireless 
communication device MS and an integrated service center 
Point-to-multipoint-group (PTM-G) uses, inside a group of 
wireless communication devices, an IMGI identification re- 
served for communication between wireless communication 
devices MS. 



25 



The point-to-point connection typically uses an acknowledgement mode 
m the data link layer, i.e. the receiver of the transmission transmits as 
an acknowledgement information that the reception was successful In 
pomt-to-multipoint-multicast connections, the data frames are usually 
ransm.tted in an operation mode, in which acknowledgements are not 
transmitted. The GSM standard 02.60 describes these various connec- 
30 tion modes in more detail. 

The mobility management (MM) of the packet network refers in this 
context, to the mobility management functions and connection states 
conducted on the basis of the wireless communication device identi- 
fication IMSI (International Mobile Station Identity) of the packet net- 
work user and the temporary logical link identity TLLI. However the 
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numb er o, .he pace, sw«ching connections and .heir s«a.us do no, a,- 
feet the mobility management. 

5 de .ail w«h reference °e ^nneln sm.es o, 

Fig. 3. The state transition diagram P~ swjtching 
ooththe wireless communication device MS and *e^ac^ 
controller SGSN, and the transitions between the conn 
The reference numerals comammg an apostrophe Orate 
transition diagram of the packet switching controller SGSN. 
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rd-^rmoCmanage ^^T^Z 
device MS and the ^^Z^TJ^o, device MS, 
controller SGSN for the par, o th w,reess =unication device has 
is not necessarily up to date, it me wire |ess 
into .he area o, ^ ^ ^ ntessary. a cel, in 
communication device MS . sriad i ana ^ |r 

the public land mobile network (^^Jj receive po in.- 
the id ,e state the ^^^^JZ^L^n, How- 
to-multipoint-mult,cast (PTM-M) integrateC I se an(J in 

ever, data "^^^3 s not posste. The wireless 
.he point-to-mul.ipoin.-gro P ^ fe ^ ^ packet 

communication device MS ' ing the mo bili»y man- 

network, unconnected to the neW01 * ^ MS and tne packe t 



30 

in Fig. 3 
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etatp , hlock 302) the wireless communication device MS 
In a standby state (blocK sw. we network. The 

is connected to the mobility management t k 

wireless com- 

mobility management data Communication de- 
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ice packets and point-to-multipoint-multicast group packets. The recep- 
tion of the paging request for the data transmission of the point-to-point 
connection and point-to-multipoint-group connection is possible. Fur- 
thermore, it is possible to receive paging requests from the packet 
5 switching controller for cell selection services (CS). Nevertheless, 
transmitting and receiving point-to-point connection packets and 
transmitting point-to-multipoint-group packets is not possible in the 
standby state. The wireless communication device MS performs the 
selection of the routing area and the cell locally and announces with the 
10 mobility management functions to the packet switching controller 
SGSN, if the wireless communication device MS has changed the 
routing area. The wireless communication device MS does not report 
the packet switching controller SGSN if the cell has changed, wherein 
the packet switching controller SGSN does not necessarily contain up- 
15 dated information on the location of the wireless communication device 
MS. 



The wireless communication device MS which is in the standby state 
can start the activation or deactivation of a packet connection (PDP) 
20 The status of the packet connection has to be updated before transmit- 
ting and receiving data packets. If the packet connection is activated 
the packet switching controller SGSN can receive packets of point-to- 
point connection and point-to-multipoint-group. Thus, the packet 
switching controller SGSN transmits a paging request to the routing 
25 area in which the wireless communication device MS is located. When 
the wireless communication device MS transmits a reply message to 
this request, the connection state of the wireless communication device 
MS is changed to the ready state (state 303). The connection state of 
the packet switching controller SGSN is changed to the ready state af- 
ter it has received a reply message to the paging request from the 
wireless communication device MS. In the wireless communication de- 
vice MS, the transition from the standby state to the ready state is con- 
ducted also in a situation where the wireless communication device 
transmits data packets or signalling data to the packet switching 
35 controller SGSN. Correspondingly, in the packet switching controller 
SGSN, the transition from the standby state to the ready state is con- 
ducted also in a situation where the packet switching controller SGSN 
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receives data packets or signalling data transmitted by the wireless 
communication device MS. 

,„ — » «*• us - *" **zfZ!Z 

r w «ng controller SGSN for the par, o. the wireless commun,cat,on 
10 device MS in question can be removed. 

In an extended ready state 304 (EXT.READY) according to the inven- 
L the w reless sta ion MS is coupled to the mobility management of 
tion, me wueio wireless communication device MS 

20 grated sen,ice packets and poin.-to-multtpoint-group packets. 

In the extended ready state, the mobility management data of the 

trans t on was made to tne exienueu ica^y 

packet network eel, is conducted locally by the w,reless commun, 



cation device MS. 



35 



Reqardless of whether there are radio resources (a radio channel) re- 
seTed or the wireless communication device MS I , quesUon , a, hat 
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is controlled with a counter. The connection state is changed from the 
extended ready state to the standby state when the extended ready 
state counter is running and the wireless communication device MS 
starts to move. Thus, the wireless communication device MS reports to 
5 the packet switching controller SGSN that it is conducting a force-to- 
standby function. The transition of the connection state from the ex- 
tended ready state to the ready state takes place in the wireless com- 
mun.cat.on device MS in a situation where the wireless communication 
dev.ce transmits data packets or signalling data to the packet switching 
10 controller SGSN. Correspondingly, the transition of the connection state 
from the extended ready state to the ready state is conducted in the 
packet switching controller SGSN in a situation where the packet 
switching controller SGSN receives data packets or signalling data 
transmitted by the wireless communication device MS 

15 

In the extended ready state 304, the paging signalling is not conducted 
whereby it is possible to reduce the power consumption of the wireless 
communication device. On the other hand, the location of the wireless 
communication device is known in the packet network with the accuracy 
20 of one cell, wherein transmitting and receiving packets does not require 
paging signalling, but the connection state can be changed into the 
ready state and the transmission of the packets can be started. 

In the ready state 303 the mobility management data of the packet 
switching controller SGSN corresponds to the mobility management 
data of the standby state supplemented with data on the location cell of 
the wireless communication device MS. The wireless communication 
device MS conducts mobility management functions in order to an- 
nounce to the packet network the cell selected at a given time The se- 
lection and reselection of the packet network cell is either conducted by 
the wireless communication device MS, or the packet network can con- 
trol the selection of the cell. The base station subsystem GPRS proto- 
col (BSSGP) packet header transmitted by the wireless communication 
device MS contains the identification of the cell. The function of this 
35 base station subsystem GPRS protocol is, in a system according to the 
present packet network, to transmit information connected with routing 
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and quality of service (QoS) be Jen the base station subsystem BSS 
and the packet switching controller SGSN. 

in the ready state the wireless communication device MS can transmit 

- ===== 

less communication device MS is located a. that moment. 

,„ *p madv state the wireless communication device MS can receive 

15 P mX inT 9 roup packets. In addition, the wireless communion de- 
vice MS can activate and deactivate packet connections. 

Reaardless ot whether there are radio resources reserved for the wire- 

network disconnection function, wh.ch is activated oy 
30 communication device MS. 

in the following, the transition between different connection state s is 
described with reference to the state transition 
connection state to which the transition is made depends 
connection siaw communication device MS 

35 ^e^^^'"^^^ are at the moment of the 
anri the oacket switching controller bt>&m aie <u 
"nsi«on and which even, causes fhe transition, for example, connec- 
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tion to a packet network or packet network disconnection. The transition 
from the idle state 301 to the ready state 303 is performed at the stage 
of attachment of the wireless communication device MS to the packet 
network (GPRS attach). In connection with that, the wireless communi- 
5 cat.on device MS requests for attachment to the packet network and a 
logical link connection is initialized in the packet switching controller 
SGSN. Furthermore, in the wireless communication device MS and in 
the packet switching controller SGSN, a space is initialized in the stor- 
age means for maintaining mobility management data. This transition 
10 from the idle state 301 to the ready state 303 is presented in the state 
transition diagram of Fig. 3 with the arrow 307 for the part of the wire- 
less communication device MS and with the arrow 307' for the part of 
the packet switching controller SGSN. 

15 The transition from the standby state 302 to the idle state 301 (arrow 
305) is conducted at the stage when the ready counter reaches the 
preset calculatory value. At this stage, the mobility management of the 
wireless communication device MS and the packet switching controller 
SGSN is set to the idle state, and the packet connections are deacti- 
20 vated. Furthermore, the storage spaces reserved for these in the 
packet switching controller can be released and used for other pur- 
poses, if necessary. The packet connections are also cut off from the 
gateway GGSN of the GPRS support nodes. The transition from the 
ready state 302 to the idle state 301 can be conducted also for the rea- 
25 son that a MAP cancel location message is transmitted from the wire- 
less communication device home location register HLR which is advan- 
tageously stored in the mobile switching center (MSC) of the packet 
network, wherein the packet switching controller SGSN deletes the 

30 dT^MS 3 " 39 ^ 6 " 1 ^ Pa,t ° f Wir6,eSS communicati °n 

The connection state can also change from the standby state 302 to the 
ready state 303 when there are packet connection packets to be 
transmitted (arrow 306). The wireless communication device MS 
35 transmits for example, an LLC layer packet to the packet switching 
controller SGSN. This packet can be, for example, a reply to a location 
query message. The packet switching controller SGSN shifts from the 
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■ ^_ t _ onq* when the packet switching 
standby s,a«e 302' .0 the ready 03 w e £ ^ ^ 
controller SGSN receives the LLC layer pacxe 
munication device (arrow 306"). 

, u. Q mariu state 303 to the extended ready state 304 
The transition trom the ready state d 

according to a preferred ^^^^W value (arrow 308, 
when the ready counter reaches a preset calculator 

308'). 

.„ .h= rhanae of the connection state from the 
„ is possible to generate the change ot fe 
ready state 303 to the standby state 302 (ar ow j i 
wi ,h force-to-standby .^>« control- 
,he wireless communicatio device W * P ^ The 

ler SGSN reports on the ^'^f'f f^" ket switching controller 
wireless communication dev ce MS ^ ^ before the ready 
SGSN can signal the return to he stendb * a,e iye tor 

counter reaches the P^^. ra "^ e ready state 303 to the 
this change in the connection state from me ready j 

standby state 302 is an '^^^^ sets the con- 
control RLC. Thus, the packet ^^'^ndby state 302 in a 
nection state of the mobility ™d in the radio 

^eredbutmetransmissionhasto be discontinued. 

The connection state can be changed ^^^Xi 
304 to the standby state 302 where the 

extended ready coun eyeaches me p ^ device MS 

mobility management^ ^'^ °' h " SN is restored to the standby 
and the p a oket sw.tch.ng controUer SGSN device 

state 302. Another possib.l.ty is hat tne w transmjtte d to the 

MS starts to move, ZT^Zo^ state o, 

packet ^ chl "9 ~ n,r * slandby state 302. The change of 

the packet switching controller to the Stan y ng 

the connection state can also b eon ucted " P swjtch|ng 
wherein the wireless communication device Mb 
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controller SGSN reports on .he immediate return into the standby state 

controller SGSN can report the return into the standby state 302 before 
the ready counter reaches the preset calculator, value saT«2S 

state 304 to the standby state 302 is an exceptional situation detected 
n o radl0 , lnk comro , rlc. The connection state o The ™ et 
sw-tchmg controller SGSN is restored to the standby state 302 S date 
transmission problems are detected in the radio interface or '» »S 
10 ^mission is interrupted so that it cannot be rented bu , 
mission has to be discontinued. 

The c 0nn e ction state can shift from the extended ready state 304 also 

15 ^Z^T^^^ ~be° 
^nuw cji^. me wireless commun cation devirp Mq 

from the extended ready state 304' to the ready state 303' at the X,! 
20 when the packet switching oontroller SGSN receives the LLC layer 
packet from the wireless communication device MS (arrow 312') 

Yet another possible change of the connection state Is when the con- 

^ZTsTZTT ready s,a,e 302 ,o ,he idte ~ 

(arrow 311, 311 ). This can be generated when the wireless commum 
cation device MS transmits a request for disconnection . th 7Z I 
SGSN s T* th 6 H C r n6 ° ,i0n S ' ate °' ^ PaCtet =^hing con'ho e 

tlafed At the ? . *" ^ ** P 3 * 6 ' '"""s are *«• 
™' " same tlme ' '"e packet connections of the gatewav 
GGSN of the GPRS support nodes are also cu, off. The change TZ 
connec ,on state from the ready state 303 to the idle state 3 0 fca be 
conducted also in the case that the home location register HLR of the 
wireless communication device MS transmits a cancenocation ™ 

o IteTsGSN T 9 co r l,er sgsn ' wherein ,he "**" -K 

controller SGSN releases the space reserved for the mobility manaoe 
men. date of the wireless communication device MS in question 
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The wireless —on JL MB- - - j= ; 
placed in connection with he packs new ^ ^ 
m anagement, a limited slate mode, , used jh P ^ ^ 
Idle state 301 and the ready state 303 Thus me 
B ready state 303 to the idje s.a e is SGSN when the 

cation device MS and >n the packet swrtcnmg 

re ady counter reaches ^ "e ^chUe .1 the 
switching controller SGSN, the : conne ^ de 

tion. 

cation device MS reques ts tor an _ y ^ 

"TL SGSN ^ SSSi - ™«y r a f 
S "reserved in th wireless communication device MS and ,n 
ment data is reservea in ™ simultaneously, a space is re- 

the packet switching controller SGSN Simuttan £ 

in the gateway GGSN of the GPRS support nodes. 
be described in more detail The ^ ™Z IZ** switching 

munication dev.ce MS and the packet swiic y ^ 

■its."— isr= =i— 

35 packet connection data can be removed. 
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The c alculat0Iy value of the stan(J J coun(er shou|d ^ 

controller SGSN. Th.s calculatory value Is advantageously preset to a 
default value, but the paoket switching controller SGSN can Tnl ° S 
5 sary, change the calculatory value of this standby counter by transm . 
mga new value to the wireless communication device MS, for e^mple 
n the message mdicating the acceptance of the packet connection or n 
the routing area updating acknowledgement message. 

) If the calculatory value of the standby counter is preset to zero the 
wireless ; communication device is immediately forced into the dTs, e 
301. If the calculatory value of the standby counter is preset to the 
max,mum, for example, in the GPRS packet network al, the b of me 

e r s a r; h ' ,o ,o r one s,a,e ' ,he standby ~ - *-^S 

ie. the standby counter ,s not used and the wireless communication 
device remains in the standby state 302 without shifting , 0 mZefZ 
30 . The standby counter is set to its initial value and stafted alwa 
when the connection state is changed to the standby state. 

MS and in the packet swrtching controller SGSN. The ready counter 
controls the „me during which the ^reless communication devi e i n 

Lrted n T T ^ ^ " * S6 ' '° " S ini « al **» d 
25 date oJl , T C ° mmUnication device "3 when the LLC layer 

^XsgZT'^ ^ COrreSp0ndin ^ in *• Packet switching 
contro ler SGSN. the ready counter is set to its initial value and started 

both 1 ^ readV C ° Un,er re3CheS the preset «*«*toy value 
both the wireless communication device MS and the packet switrhi™ 
30 controller SGSN se, the mobility management connect L el m 

hel S r 4 ' " ^ ° 0nneCti0n iS a " ano "V™^ connect! n 
the mobility management data is removed. 

The calculatory value of the ready counter should be preset to be the 
35 same both in the wireless communication device MS and in he pac e 
wrtchmg controller SGSN. The initial value of this ready c unte^ 
be advantageously se, to a default value. This calculator^ value o he 
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ho rhanaec | from the packet switching controller 
routing area updating request. 

- sss 

state 303. 

,s ======= 

the mobility management data in the w re 
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ment data is removed. 
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. « «f thic extended ready counter should also be 
definite default value, wh.ch can be changed I by _tne p 



extended ready state 303. 
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The calculation of the extended ready counter is advantageously based 
on counting the changes of the cell, or in the CDMA based system on 
counting the changes of the active set. Thus, after a particular number 
of changes, the packet connection state is changed as the extended 
ready counter reaches the preset value, in this case the number of 
changes. Th.s solution has the advantage, for instance, that when the 
wireless communication device MS moves rapidly from one cell to an- 
other ,t ,s possible to accelerate the change of the state from the ex- 
tended ready state 304 either to the standby state 302 or to the ready 
state 303. However, when the wireless communication device is sub- 
stant.ally immobile, changes of the cell do not occur either and the 
connection state remains in the extended ready state 304 The calcula 
ton of the extended ready counter can also be based on measuring 

T2 IT GXtended ^ St3te 304 iS chan 9 ed *° the standby 
state 302 after a set time, unless it is necessary to change the state to 
the ready state 303, for example in a situation where there are packets 
of the packet connection to be transmitted (arrow 312). 

In practical applications, the counters can be implemented in various 
ways. One example is that from the memory space of the wireless 
communication device MS and packet switching controller SGSN a 
particular memory address is selected, the content of which is changed 
for example at intervals, or in connection with particular events This 
value of the counter is, for example, subtracted by one, and as the 
value reaches zero, the caiculatory value has passed. This embodiment 

rVdTcountpp^ b ' 0Ck dia9ram " Rg - 4 with blocks 
READY_COUNTER, EXT_RDY_COUNTER and 

STANDBY.COUNTER of the storage means MEM 'of the wireless 
communication device. This embodiment is also applicable to be used 
m the packet switching controller SGSN. Another alternative for imple- 
mentmg the counters controlling the change of the connection state of 
he wireless communication device MS and the packet switching con- 
ro er SGSN is to use a counter circuit or the like, which can be con- 
trolled either with a clock signal or with another change of state which 
generates an advantageous change by one in the value of the counter 
The counter can be set to its initial value in such a way that a particular 
caiculatory value is set in the register or in the memory address of the 
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• ...wrartedbv one at intervals, or when particu- 
counter and the value m subtract ed by on ^ ^ 

tar events, such as a chance .of he <*. «** reaches 
calculator time has P^f^^jfL^so composed In the 
zero. Control programs far device MS and the 

5 application software o the w*- » ^ ^ fo , , hsse 

packet switching ^^^or^ ( va , ue The 

counters when the on the other hand, prior 

10 cuss them in detail in this context. 

Since the above presented .un-n «s can ^ 
men ted in the sottware o devices > nd^ste m ^ 
diagram describing a Emprises a micro con- 

« only presents a control un f ^"° n ^ c integrated circuit 
tro „lng unit (MCU), or the to, an ap cat. P^ & ^ ^ 

(ASl C), ^ZZ^S, management connection state 

-irJS ^rgSXcSicO^ortheli,, 

• ^rioted solely to the embodiments pre- 

r^^--— ^^^^ 
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Claims: 

del" 1 ^!^ 'T SmiSSi ° n b *~ n 3 wire,ess ~nica«ion 
device (MS) and a packet network (PLMN1, PLMN2), in which data 
5 transmission between the wireless communication device (MsifnH T 
packet netwo* (PLMN1, PLMN2) is controlled 17Z*l7aZ 
swrtchmg controller (SGSN), in which method a group of connection 

22 ' S h 6 '!™" 6 "' ' r0m SaW COnnec,ion ^tes one a, a «me isTe 
lected, and the selected connection state k <»t .„ * • , 
10 nication device (MS) and ^XZZ^^oZ 
and ,n wh.ch method said connection states are deled to be 

characterized in that an extended ready state (304) is also determined 
as a connection state, to which a transition from the r«™^ 
conducted and in which data transmission conned packet to b! 
transmitted or received are waited for. P " e 

L A aCCOrC "' n9 10 Claim characterized in that the packet 

network (PLMN1, PLMN2) is divided into cells, from which rou ino 
areas are established, and the movement of the wireless communta 

sszz r ro,,ed in ,he area - ,he «— — 

l^JT", Sta '!< (3 ° 3) ^ PaCtet SWi,chi "9 co "troller 
(SGSN ,s informed of the transition of the wireless com- 
munication device (MS) between cells 
in the standby state (302) the packet sv«tching controller 
(SGSN is informed of the transition of the wireless com- 
munication device (MS) between routing areas 
m the idle state (301, the packet switching controller 
(SGSN) remains uninformed of the transition of the wireless 
communication device (MS), and 
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'H6 

a a rauds, state (304) the packet switching con- 
5 the location. 

, • 1 «r 9 rharacterized in that the dura- 

»«-»>■«-« *s » ^sr* • ~* — « 

counter (RDY.counter) is reached. 

* i*im 1 9 or 3 characterized in that the 
4 . A me thod ^*VpL M T 2 ) s divided into ce.ls, from which rout- 
1 5 St" reSedSn .he ,oca«on o, the wireless commu- 
nication device (MS) is defined in the method. 

idle state (301) the location remains undefined. 

„ t tho claims 1 to 5, characterized in that 
6 . A method according to any of the da m .It . ^ ^ ^ ^ 

.ended ready counter (ECT HDY coum , ^ ^ 

is set in connects ^J^W*™* d atter the 

30 (304), wherein the extended ready stote (3 ) ^ 
calculatory value preset in the 
(EXT_RDY_counter) is reached. 

, ftmethod accordion to 
35 SSrSSSf-^ (MS) hetween cells is cal- 
culated. 
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8. A method according to claim 6, characterize in that 

wo* (plmni, PLMN2) according ,Tr;*; 

5 PLMN2) ITT ^ Ste,i0nS °' «" ^ « P MN1 

change 0 location of the wireless communication deC^^u 
^ lated on the basis of the changes of the active sets. (MS)ISCalcu - 

9. A method according to claim 6, characterized in that the p*w^ 

10 A method according to any of the claims 1 to 9 charact 6 ri»H i„ 
15 a ,n connection with an interruption in the extended r ady a 
304), the connect™ state is changed to the ready state raoallen 

55* ,0 be ,rans,erred ' or in 

20 11. A system, which comprises: 

a packet network (PLMNI, PLMN2), 
at least one wireless communication device (MS) which is in 

connec,ton wi,h ,he packet " 

means (Urn, SSS, SGSN) for activating and deactivating a 
pac e, forma, data transmission connection betwle h 
w.reless communication device (MS) and the packet net- 
work (PLMN1 , PLMN2), 

a packet switching controller (SGSN) for controlling data 

MS rr T" —^ticn device 

(MS) and the packet network (PLMN1 , PLMN2) and 
means < MEM , SGSN) for seWng g ^ 

wireless communication device (MS) and in the oacket 
switching controller (SGSN) to a ready state 303, t 
transferors packets in an activated data transmission con- 
nection; t0 a standby state (302), for waiting for data frans- 
m,ss,on connection packets to be transmitted or received- or 
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»o an idle state (301), In the data transmission connec- 
tion is deactivated, SSSN) ,or setting the connec- 
characterized in that the ^g^g^y, counte r) for setting 
tion state also comprise means (CONTROL, «u _ 
le connection state to an extended ready state (304). 
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H aim 1 1 characterized in that the transition 
,2. A system acc <^ » to be conducted from the 

to the extended ready state (304) s *™» } the wireless 

ready state (303)^ ^ 

r^^^^ COnneCti ° n PaCk6tS t0 " 
transmitted and received. 

4* rharacterized in that the 

13 . A system according to « ready stale 

means tor setting the conned » - to t (CONTROL)f0 r 
(304) comprise a ready ^J™££^, coun ter) in connection 

. . j ^ 19 or 13 characterized in that the 

state (303) the location i»^» £J* |ocafcn defined in the 
one cell, in the extended ready he location , in th e 

re ady state (303) is arranged witn , h e accu- 
C-t: STS:^-- (3d. - — de,,n, 



tion is switched off. 
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comprise means (CONTROL FXT nnv v , . 

extended ready state (304, EXT - RDY - C ° Un * er) ,or ,nte ™P«"3 »» 

VOnZT:T*"° ,0 C ' aim 16 ' -*•*••*" in that the means 
S inn? -™ nter) '° r interru " ,in 9 the tended ready 
tnL V 3 ° 0Un,er < EXT -RDY_counter), wherein the ex 

— Tiz e (304) is in,ermp,ed - - p--: , e h : 

18. A system according to claim 17, characterized in that tho 

system , n wh,ch the cells of the packet network (PLMN1 PLMN2) 

20. A system according to claim 17, characterized in that th„ ,, . 
networ* (PLMN1 , PLMN2) is a packet netwo'k acrording to a CDMA 
: ^ < he «*■ o, the packet nttwo! P^' 
PLMN2) which at a g,ven time are in data transmission connection wrth 
lerlT COm ™ niCa,io " <**» (MS), compose an a« e ^ 
where.n the counter is arranged to count changes of active set. 

30 feared SKT" * " - «~ 

22. A system according to any of the claims 1 1 to 21 characteri»H i„ 
a m connection with the interruption of the extended e ty ,a 
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. nacket switching controller (SGSN) for controlling data 
a packet swttcn ng communication device 

(MS) ana me P connection state in the 

S5?. P 2t" 5» 2 ). «or waiting .or data trans - 
ml on onnection packets to be transmitted or receive or 
"die state (301), when the data ,ransm,ss,on connec- 

, *Z I Careless communion device (MS) also 
character,** n haMhe wir ^ ^ ^ c „ 

compnses means (CON1 hul, " - extended ready 

state of the wireless communication device IMS) 

15 state (304). 
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